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IN Part I Mr. Gordon Smyth has paid tribute to those who have gone before us
and pioneered the advances which he has just described for the middle ear
and which I am going to describe for the inner ear, and I would like to add my
tribute to his.
SYMPTOMS
These are tinnitus, vertigoi and deafness, occuring either singly, in pairs, or all
together.
1. Tinnitus
This is always associated with some degree of hearing loss, and its cause is
unknown. The treatment is therefore to treat the cause of the deafness whether
-this be of middle ear or nerve type. Frequently, however, the tinnitus fails to
improve and this had led to a host of procedures for its treatment, none of which
are lastingly beneficial. Many patients seek advice, because they are afraid that
the tinnitus indicates something sinister occuring either in the brain or the ear
itself, and once they can be reassured on this point they are prepared to live with
the noise.
2. Vertigo
By which we mean the hallucination of movement. It occurs in diseases of the
labyrinth, eighth nerve, and the central nervous system. For successful early
diagnosis and treatment, close co-operation between neurologist and otologist is
essential, and a team has been formed here in Northern Ireland consisting of
neurologist, neurosurgeon, physician, radiologist and otologist.
MENIERE'S DISEASE
The most frequent cause of vertigo apart from motion sickness, is Meniere's
disease characterized typically by paroxysmal attacks of vertigo', tinnitus, and
deafness. The treatment of this condition continues to be a difficult problem, but
there have been important recent advances. It is generally accepted that the tem-
porary diminution of labyrinthine activity, which occurs during a typical Meniere
attack is due to a sequence of events involving the blood vessels of the inner ear,
a sequence very similar to that which occurs in migraine. It is significent that
both Meniere's disease and migraine occur in patients with a similar mental
make-up and that psychological factors often appear to have a precipitating effect,
and that both conditions may occur together, or alternate in the same patient.
The changes in the blood vessels result in some way in an increase in the volume
of endolymph, eventually causing dilatation of the cochlear duct and the saccule,
the well-documented hydrops of the labyrinth. In the early stages of the disease
this is entirely reversible but with repeated attacks the changes become permanent
with progressive cochlear damage.
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A. Medical
(i) The psychological aspects of the disease are very important, and if they are
adequately dealt with and the mechanism by which the symptoms are produced
explained to the patient, then the actual form of medical treatment does not appear
to matter much. A recent survey showed that two'-thirds of all the patients in a
large group receiving most of the accepted diets, injections, tablets etc., got well;
and also that a regime which works well with one doctor will often fail with
another. It seems certain that for a successful outcome, an extremely good doctor/
patient relationship must be established, and if necessary supplemented by tran-
quillisers or sedatives.
(ii) The elimination of over-work and excess of alcohol and tobacco is an
essential part of all treatments.
(iii) The drugs on which we have concentrated in the last few years are those
which are intended to aid the metabolism of the inner ear mainly by improving the
blood supply. Perdilatal, Cyclospasmol, and Lipoflavonoid have been most useful
in many patients who have come into our care early in their disease before much
irreversible inner ear damage has taken place. Treatment with these drugs has
been disappointing in other centres, possibly because of inadequate dosage, both
in amount and duration, or due to a failure to appreciate that this disease
eventually results in structural inner ear change which once established no drug
can reverse. We are at present engaged in an extensive comparative study of the
therepeutic effects of Lipoflavonoid and Perdilatal which supports these views.
Treatment may require to be prolonged, even for years and should be supple-
mented by frequent and regular visits to the medical adviser for encouragement
and support, and when necessary by the use of a mild tranquilliser. Drug therapy
is most useful, but it must be emphasised that the sympathy and interest of the
doctor is an essential and equally important part of the treatment. By these means
the great majority of the patients come to terms with their disability and are able
to lead normal lives.
B. Surgical
A few patients however, do not respond and continue to have either disabling
vertigo or progressive hearing loss, and it is in these patients that surgery may be
helpful. There are two types of surgical treatment in current use which may be
described as (i) non-destructive and (ii) destructive.
(i) Non-destructive
Suitable when medical treatment has failed to halt the progress of the disease,
but useful hearing still exists.
(a) Decompression. The first operation in this category is that of Georges
Portmann to decompress the membranous inner ear, which is grossly distended in
Meniere's disease. The approach to the membranous labyrinth is through the
mastoid process and along the posterior intracranial surface of the petrous
temporal bone to the saccus endolymphaticus where it lies between the layers of
dura. Portmann removed sufficient bone from around the saccus to allow it to
expand and reduce the pressure elsewhere in the system. Recently House (1962)
in Los Angeles has modified this technique by opening the saccus and inserting
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pther in the cisterna magna thus permitting a free flow of endolymph into the
subarachnoid space.
This operation has in House's, and later in Austin's hands produced most
encouraging results. An alternative, though similar method is that of Plester and
,Fick who approached the membranous inner ear through the footplate of the stapes
making a hole in the saccule with a needle, thereby creating a fistula through
which the endolymph can drain out of the saccule into the surrounding perilymph.
The results of this procedure in the hands of its originators are comparable to
those of House and Austin. The aim is to preserve and even improve the faculties
of balance and hearing. At present in Belfast all those patients in whom medical
treatment has failed and whose symptoms are progressive, but no,t yet irreversible,
are being treated by this method of Plester and Fick, and the early results are
encouraging. Twenty cases have been done with a follow-up of at least six months.
Of these 18 have shown improvement in their vertigo. Two have shown no
improvement and have subsequently required labyrinthectomy. The results so far
as hearing is concerned have been disappointing for it has deteriorated in most
patients following operation.
(b) Sympathectomy. Another non-destructive type of operation which is probably
better known, is cervical sympathectomy in which one removes the upper thoracic
and lowest cervical sympathetic ganglia and their connecting chain. The rationale
of this operation is based on the theory of a vascular mechanism for Meniere's
disease and is supported by the dramatic effects on hearing and vestibular function
produced by temporary sympathetic block by novocaine injection in an actual
attack. Initially results are encouraging, but the long term results less so, pre-
sumably due to the regeneration which has plagued other operations on the
sympathetic system. Further, removal of the upper sympathetic chain is a major
surgical procedure and is followed by some unpleasant side effects such as brachial
neuralgia and Horner's syndrome.
(ii) D-estructive procedures
These rob the patient of the remainder of his hearing function on that side, and
they can only be recommended in preference to decompression when all useful
inner ear function is lost. These procedures are:
(a) Ultrasonic irradiation. In this the vestibular structures, in particular the
end organs of the semi-circular canals, are destroyed by ultrasonics. This treatment
was introduced by Arslan of Pardua in 1953, and since then has gained acceptance
in certain other centres notably with Angell James in Bristol, and Waltner and
Altmann in New York. There have been considerable technical difficulties but many
have been eliminated, and in particular damage to the facial nerve is now
uncommon. The correct dosage of irradiation is difficult to determine and repeat
treatments, which are under local anaesthesia and always unpleasant to the patient,
are sometimes necessary. We refer to this method since several patients from
Belfast have already been treated for us by Mr. Angell James and it is likely to
be a therapeutic method about which we shall hear more in the future. It should
be emphasised that it destroys the vestibular end organ leaving the cochlear
intact, although it does nothing to halt the progress of cochlear dysfunction.
Recent communications with Angell James indicate that he has, in the experimental
41animal, been able to use his ultrasonic beam to puncture the saccule and thus it
is possible that in some patients his treatment achieves the same end result as the
operation of Plester and Fick.
(b) Labyrinthectomy. This was introduced by Cawthorne in London and by Day
in the United States both in 1943. This o-peration consists of opening the bony
lateral semi-circular canal and destroying the membranous canal inside, with
usually complete loss of all inner ear function. As a result the intermittent and
confusing bursts from the abnormal labyrinth are stopped and gradually the
vestibular nuclei learn to function using the information from only one labyrinth,
which fortunately is normal in over 85 per cent of patients. This is reasonable
therapy for practically all patients with no useful hearing in the affected ear in that
it rids them of their episodes of whirling vertigo and vomiting, and eliminates the
annoyance of distorted hearing in the operated ear. It should, however, be noted
that at least 25 per cent of these patients subsequently suffer from some degree of
intermittent unsteadiness for the remainder of their lives, but most patients feel
that this is a reasonable price to pay for their escape from paroxysmal vertigo.
It should be emphasised that all destructive procedures take something away from
the patient permanently, and that the first aim and consideration must always be
towards preservation and improvement of function wherever possible. Thus the
primary treatment of all patients with Meniere's Disease is by medical means;
if this fails and there is useful inner ear function then we try to preserve this
function by a decompression operation, and only when the inner ear damage is
irreversible will we consent to labyrinthectomy.
NERVE DEAFNESS
This usually occurs as part of the aging process and is subject to a great deal of
individual variation. There are however, many other causes such as congenital
disease, head injury, virus infections, exposure to noise and treatment with
otoxic drugs. When noise is responsible avoidance is obviously the best treatment
but if the patient cannot avoid working in noise then he should wear adequate
ear defenders. In this country acoustic trauma is not yet an Industrial Disease,
but that time is rapidly approaching. Ototoxic drugs should also be avoided unless
very clearly indicated and these include streptomycin particularly, but also
kanamycin, and neomycin. The custom in many hospitals of treating acute
infections routinely with a combination of penicillin and streptomycin is to be
deprecated, particularly in the elderly or in any patient whose renal function may
be impaired.
Nerve deafness of sudden onset is frequently unilateral and should be treated
as an emergency. It may be due to a virus infection, but more probably has a
vascular mechanism in which there is a sudden reduction in blood supply due to
vasoconstriction. Some patients recover spontaneously, but many fail to do so and
are left with a permanent deafness. Treatment should be by sympathetic block on
the affected side, followed up by vasodilator drugs and possibly steroids to reduce
cellular oedema. The earlier treatment is begun the better the chance of recovery
and ideally these patients should be seen within 24 hours.
In the congenitally deaf there is usually some residual cohlear function, and
by the use of powerful hearing aids and special training, including lip reading,
42these patients can be taught to hear and to speak. Surgical treatment for nerve
deafness, apart from that already mentioned for Meniere's disease is not yet
available, although this may change in the future. Experimental work is going on
in the United States with electrodes placed in the cochlea and auditory nerve, but
this is so experimental at the moment that it can offer no hope to the patient with
nerve deafness in the immediate future.
In conclusion a word on hearing aids. The government Medresco hearing aid is
a most excellent instrument, but for the majority of patients it is not as good as
an ear level one. Further, many patients will hear best by wearing two aids,
preferably at ear level. This, when successful gives them binaural hearing which
not only enables them to judge the source of the sound but also to pick out from
a noisy background that sound which is relevant to them. We must therefore hope
that the Health Service will in due course produce an ear-level aid and allow
those patients who will benefit from two aids to have them.
SUMMARY
The current treatment of disease of the inner ear with special reference to
Meniere's disease and the surgical procedures for dealing with it is discussed with
some emphasis on decompression.
I wish to thank my colleagues in the Eye and Ear Clinic and particularly Mr. Gordon
Smyth for his help and for allowing me to quote some of his results.
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